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(54) MODULATION SYSTEM CONVERSION CIRCUIT AND OPTICAL SIGNAL TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a modulation 
system conversion circuit in which a frequency band is 
made broad and a signal with high quality and small noise 
is transmitted. 

SOLUTION: In an AM/FM converter 1 1 provided with an 
optical frequency modulation section that receives a 
multi-channel AM video signal and outputs a signal light 
of modulating an optical frequency, an optical frequency 
modulation section 1 1 1 outputting a local oscillation light 
with an optical frequency apart by a prescribed 
intermediate frequency from that of the signal light, 
multiplexer 1 12-2 multiplexing a signal light and a local 
oscillated light, and a photoelectric converter 10-3 
converting an output of the multiplexer 112-2 into an 
electric signal and providing an output and an optical 
heterodyne detection section 1 1 2 providing an output of 
the modulation signal obtained by frequency-converting 
the signal light into the intermediate frequency, a ratio 
PFM/PLO being a ratio of a power PFM of a signal light 

at the input of the photoelectric converter 112-3 to a power PLO of the local oscillated light is 
selected to be -8dB or over and +8dB or less. 
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0 ^p-r ectm zmm&Mmc mmtf&z. - 
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WW AMA^fi#t:Sai3 F MU-f«F 
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tyn^ir*5„ xmn&immiDm. slt 
<*nA*»«Pi5) i. 3fceiMs§2, onu atmi&mg: 

L, ONU3*»6W*Sn4AM!M»flr**5«fr4'? ! - 
UK**«4W\ tr^af^-^U 

«#easBK©— imi,c % 

C©«fc5&3fe«#^ISI»©«®«, *ttg|©^BJ 
^(C J; "Optical Super Wide-Band FM Modulation Sch 
erne and Its Application to Multi -Channel AM Video 
Transmission Systems", International Conference on 

Integrated Optics and Optical Fibre Communicatio 
n, I00C-95, June26-30, 1995, Technical Digest, vol 
ume 5 - Postdeadline PapersGCfBiE 3 tlf 

[0 0 2 5] rm(a)(C7jrr S L Tl«, AM/F M (M 

m) u—tfi2^6«jssn-c^-s>„ sLTiu, mwm 
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^^$"^y7 21©^tetii^CjgfelS 

n&W»0*7T-f/f22*ffli». l*f^©il^4W«6 
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[0 02 6] Sl(b)B, Il(a)K^tAM/FMn>A' 
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mw>mm^2-±t^mm^n-2t pd ( 7 * h %a * 

3£m^!Rc>*F M/AMnyA- £ 30(i. Ell(c)(C^-r 
i^fCAPD (r^Wa?* r#-f*- F) ^e>% 
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SCftL/r, IM^SFM^Mitttt^o DFBU 
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*» H2(b)tt, 4 0^*>*^©AMWWt#*lBBT 

[0029] mu^uc^cm^mmoytmn&mms 

*)ud am mmw" z-mhxo> t-i(DF um^it^ 
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ftSOTM/AMa >;^- 5? 30OH«j»f (Tttto*, 
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se Ratio : ^anmsM:) £}rr£^>* 
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»Lr*WHtt, ? i + >*;u»**6 , rci&<CNR 

[0 0 3 1 ] H3(a}RC^H30))IS, ^l(b)^^^^ 

&M-^3£ (FMl/-f*) ©^7-P FH i36WftW»* 

tf#) O^C7~PLO£OjtP F u/P LO £, AM/FM 

■^5C«l»Ufci€r<0CNR(DHffi«r^'r. CCt, ^3 
(a)ttFM«#*'<* h^©**JBj|J««*>**HJ« 
SSR3V2 .75GHz©*B^©*J3Efil*^L, H3(b)tt3. 85GHz 

»^HJRj|iEtt# t 2 .75GHz<h 3 .85GHzCD£ ^(C, ^ft^tlZZ 
OMHZo.p/ch, 280ft«Zb-»/ch % T?*-So 

[0 03 2] cn6©H«:sM-j:5R:, AMj^MCD 
*<DA9-P L o<DtbP FH /p LO offi{c«c#L/r^b-r 
JS«»©:*»3&c<fcr>TSfb*So H3Ca), S3 

^ - p L o ott p F u / p l o *mm<Dffimtcmm? zct 

[0033] <tc*>r. m& cNRccK-r&BttcA 

^^»7-ibP F H/P L0 4M»t* ^(cS/c^t 
tt, FMU-1f*©^>7-P F Mia-^;l/U-1f3ecr)^ 

y-p L0 ^n^n^oi^r^itffl^Lr<DWXa^« 
6©*fr*#«u H3ca)R^H3Cb)«:^'rwttKai^ 

d B^lh*ifi«CNROl$tt*f#Sfc«)JC«, P p ii 

/p L0 ott£-8<p FH /p L0 <8 [dB] teswrs 

[0 034] &(C, HiCa)&CJ f HiCb){C*-r*«-9ejii 
S£g<Z>A M/FM3>/^ ^ntD**98K: J: £ffe<DHSfe 
fl 1 ^^, H2Ca)3feWcBl4->'H8*#Jiaurttl8 , rSo ± 

-If CC <fc Ti^n-SF M U— F lH-l©aA««% 

A^m#^j£Dr^fb$if-scitcJ:^rai^"r5FM 
C(Di|^ % FMP-tf^c^aAmSfecD^b^cJcor^ 
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^ hX^tpRUBSaR (^2(a)(D^5il.75GHz) fccf 1 

ffitfcft£ 0 Site, FMU-if3e*e^»n-*;uu-if 
SPfc, FMflB>IP32R:J:0fW^*i^B0 
[0 0 3 5 ] ai(a)(C*1-AM/FM3>/<- 
©Bte^AM/FMr3>>*-£ttBtt» A^fAMB*#l 

^A*Lr^om»I^iBS^4J6fiiBS|giaB-2i, 
^iieiHKSiiB-2<Dffl^mM^ccaeiS:^A.4®is«F 

CC«;iT(,>-& 0 AM/FMa>^-drmrett, AMR 

tBo««t»El, ~Jj<Dmt> (ftffl ; or ) £FMU- 
Ifiii-ifcA^U *©WS7**^^oy-r>|ft«»ii2 

SM«^fP^>f>t»bt v 3 6fcPDll2-3£ 

lco 5-^<z>tfJ7j (fi»B ; 180" ) {c*-3< «sut# 

*tt. 3fcS^^IS#^OAM^iH^<timM©Mi|ia 
riMtBCc ft a <fc 9 fc . S*imES3iB-2rj6(BIIS ^ 

£n£ 0 Wot, Hffi&tiMiiB-44>&AAtt# 

l$T£o PDll2-3<Dffl^OX^^ WPtH+COK. ® 

«*SLfcj^ HHffC4MBU mterittfr so 
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nc^mf&Bmicte t, >r fc KtfiK: were* * 0 

CO 0 3 6 ] CCt, B5(a)KtfH5(b)*#JiaLT\ gl 
C^tAM/FMrJ >^<-^HB(C*j^^3fe^»Sll 
2-3^A*5tl-5fi#3t <FMU-1f36> <D^V-P fU 
in-^;l/U-1f*CO^*7-P l . o t0Dj:bP FH /'P L ci, 
|5lffl^gllB^4(DW^^*5Cirm*— fiffiSFM 

m^*aaiofei*<oAMifc«e#o«^2^ffi* <c 

SO : Composite Second-Order Distortion) 

(CTB : Composite Triple Beat Distortio 

n) commc^xmwT&o 

[0 0 3 7 ] H5(a)»FMMX^^ 
rftto%*iaM^^2.75GHz®»^©W^fii, 05(b) 

£<, 05(a), 5(b)(C*JC^r v H5St?**r^tt^Sl(b)CC 
^TAM/FMri>^ + -^ii<D#14r^>D, ffilgr^T 

*. a*. i ?+**3fc9ojnwm?At tttpHua 

i^^2.75GHz<b3.85GHz(Di^, -en^ll, 220MHzb- P / 
ch£280MHZp_ p /ch^#>£ o ^4^f#^ 
te<fc*l«, AM^iST^Ct{C<fcot, B5Ca)K: 
m?m&~e \Z3zWVm-?J: 5 Cc P FH / P L 0 cr>ffi£X* ft 

oijicsotsitscima. 05(b)© 

^B^EPr^f<fc^5CP FM /P LO ©ffl^^l^ 
C S O i C T B C i t ^ B L 

(X CTB) ©Pt©*«»T-5Ci3&sU«rftS. 
[0 0 3 8] H6tt, 04*#lir^lfcAM/FM 
a>^-»aiBiB«CCAM^|Ste^4yt«)©WB& 
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Lfc»K»»i32c-3*ffli^r*^^a y >r >«Jggfn 
2c**J5RL/rt^ 0 ^^n^^>^g|Sii2ccB, # 

ttcD— ait u/c2oopd^ 6*«aa«i«ii2c-33&s»^ s 

tlTlvr, ^?SSll2-2^6 2^PD^rcD 

ccMjc&i <fc 5 ^7fe^^ii2c-3^ifji£5nri^/c 

[0 0 3 9] C<DmS. /^^XFl/^w^ite 
C iO«FS<D 1 FM U-1f*©3ftS«i«RR»i» 

1 ocDl$fi{i, Wx. HWWttB^i* P> ft -S^iggn 
<fc*i«, JbiSL/fcJ:5CcHaa^l«l«^fiU^toS*a 



13 

S^Kiyoshi Nosu, Katsushi Iwashita, Nori Shibata, M 
asao Kawachi , Hiromu Toba, Qsami Ishida, Takeshi I 
to, and Kyo Inoue, "Coherenct Lightwave Gommunicat 
ions Technology", pp. 76-79, Chapman & Hall, Londo 
n, -1995tttm-L<ffiffl$tlXl>% 0 
[0 04 0 ] m4DffiJ&tm&Dffif&$:tk^Z>t, M4<D 

^jm^EaiiB-i, sHnsESiiA-2. &&msfmM 

■&fFr«#*K8IB (PD) ^2o^OT, H4fc^ 

fAKfel^rtJ, MS, 7fcSMff£P (^lCa)^C^TSLT 20 
l*C*fj&r&fitl&) i5feSftfl» (HlCa)^-rONU3fC 

3ftrt,>& 0 c©<fc5ft»jar», 3fc«ftS8^*ji^r« 
[0 04 1 ] ctifc#ur. H4©fltt£K> Tfe^aJftSi 

12-30Dffl^ i , F M U — tf 111-lO^iaM^tCS^ < « 
Jffl^itWfflOtAMSltjHttt*. «6*©«rtCC*5 30 

M U-ifm-ii T n # -f >«Sft»u2*fll^r a # 

81^*112-10,112-2 ,U2-3CD-r ^<T ifiMfm «J© SLT 

irtteSKsn, Marastte **<crc, fmu- if ni-i 

[0 04 2]— ^ v HeK*l^7>^FU^4 
<Di><DimXlZ< , 13— 1f©fc©fe#fre<tj&* 

If ua-i£ P D U2-3©n©IBftWH:«W, JHlrtfBdic 

(P-#;I/U-1fll2-2C9ffi;fj) *fi<T5Ci«sr!f 
S©^ n-*;uu-if56©5IKiJ>6*©j»|[|P*^S< so 
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«Ci"C^>^ Fl^w**flft>S*§£iH«©» 

[0 04 3 ] »^7^#MUri4K:mTAM/FM3 
^iiKDfS^^WcoiiTgiW'r-So H7(c^^- 
AM/FM3>A- £HD«, a4CC^t"AM/FM^> 

2, mMmmm^-n.^ m?yt^ ^m&u-n. 

6SSLtli4. C©Se»»JR-Ctt, FMl/- Sflll-1© 
A^^tt^iBgHB-iro 0 <bl80° «C2Mlt*J 

iso° W©«#*«orcr flJ©*«#£8n3Sf 

[0 044] H4K*tAM/FM3>^^U 

/FMnw<-*iiEK:a:, fmu— ifna-ifl>ffl**2 

^****H»UC-X 3E£*^llC-l<D-#©ffi;^ 

*«a«#(cs»-r * p d nc-2, *©a«j*sMiH»© 

&teffiKI£3£iic-5, ft6^K:3e»tt»itc-ij(Dfe5— * 
<DW^^ffiBSiESiic-5CDttJ*^5SS^IH^536 
^fEH«iiJC-a&«»r*:K:8ft^&nri>*o fit, A 
M/FM3>/*-*llET?tt, 7fe?fiS^liSiic-6(Dm^ 

[0 045] ^8te^TAM/FMn>/^£iiETS3:, 
FM if lll-l«C*5C^TA*AMR#«#CC <fc r>Xr$L 

■3 n^36S«^iHm#3fe^r^iKgiic-re 2 fl* 

^tailiic-eccjl^a^A^ L,r*^teSiic-i<Dffi©ffl 
***5*a3a»-r s c i k t % 
©m*#©AMSW«#*ffi«r*. c(d«^, s«n 

^SliC-3iilSI^HISISSllC-4^«, AM^IS^ 
♦KRSti, ^oFMSa^^^^^F^3W*WH«» 

nc-6tc A* $ ft ^IMf #<«B*Ii mwim $ ft 

X F U^-^^^ffl^/c«^@40C^TIIS6^fi8©<fc 5 
CCP D*«C^r*«^LfcHI*T?AI^il«»*tB» 
LTC^<D<b@l\ FMU-1flll-lXP6cD31ffi3ft/c 
3KM«tAM^WMW§o F U 

mmmmc^z n z a m^ih^^s^ ^> ^^ffi^-r 

4Ci*5r#ftli. cft^c*tLr, H7SD f 08O«^-C 

*<D«BrAM*WJiK^*«aLrc>S(C>r, pd 
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$c&3Mft^&3C£i, u-#;l>U-lfii2-ioOSgB 
[0 04 6] H«c*«6SBeitC», ffiffiSK 

[0 047] HfflkC^BIlflB. ##PJStcfc£36fi-^1S§ 10 

^iCc**r^ff^e^^Siooitb?5Ur v AMKWI4 
^5^fr/cic^e»nn^ 0 copies 5coui^»s 

JPI3ftfc&<m?&£ : Y.H.Cheng, T.Okosh 

i , " Phase-roi se-cancel 1 i nq dual-frequency heterody 
ne optical fibre communication system", Electronic 
s Letter, vol.25, no. 13, pp. 835-836, 1989.] . 
[0048] CCt, AM/F M 3 & llK<Dtftf¥ 30 
©»M*iai4*«C^rBWJ'rSo Hut* Bioft&tf 

ccaarsHxu Hi2acjpiai3Cc^«3oi»»K:*jw 

£JilI^^fiT£ 0 CCm -Wilt, l§ri£ig5<D 
HtfcWiUT. M^^90MHz^450MHz<DAM8^ff-^<t 

««fi#**»6ti*fc©ifije"r* (Hi4©(A)> o hi 

^M^CA){ci£D/caAmSECcj:orFMU- if 111-1 40 

&36FM*iBU *'hJl*£ifcfl£ 193, 006.1GHz 

iT*^aaBS0H*#*ffi*r4 <Hi4©(B)> o ^ 
««aBOT»mj©lH^CB)«:tt, FM^fiJfottimJH 
WmrtiCMLX FMU -tf Ul-lfC <fc 6 6 €TAfl#* 
^Lfc«««S8»i, Bt;J:5K:i9>&«fAfi*« 
tS^-fP? r {z^(Dffl$.WU&5}fl± fp (193,004.0GHz 
&£?193, 008.2GHz) ^tsMm^M^o 
[0049] ^fa^ >**Sii2tt, jKHjfiKX 
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ytco (cct w«ap^asj6ja«R5Rf 2 = 193 , oooGHzt ? 
^^112-3^ & $ n & f M-jsaarasa cp> 

r % «aFM-fiBE«j8as»cp)B. *©^j«ai«*F 
m u-tPiii-iotp^^^fi^ & jaa^sjejafflgRf 

2*5[l^fcfl-f2iOT, 585C^6^Af (=Afl+Af 
2) tfl>6^/c4><D<b&&„ tiFM- JS£B»£ 

#(D)W\ |b]B#&C, ;^o? hm^Cj:-Sfi-f2±fp(Djl 
WM^n^o «»FM-JSSS»ft 
^(D)^, C|l^ieiJrfi_f2 = 6.1GHzt^VP^ Ht#CC 
<£ £fl-f2±fp= 8.2GHz, 4.0GHzCD#S^^^^ 

[0050] ytmm.m^mm^mtm^mmcoo) 

»Sft5. ^FMSBBJER»<0««Haa»©i9)6 

^^u^ hfB^©«auasK«o«>6af«K— (Af 

= Afi+Af2) ) tC&S. -^SFM^M»(D)<!:^^ 

1 iiE-2*Ml*r^n*nK9aufc*S»^Hi4©CE) 
StfCFyras. eft££Jl^M^iliiE-3$cJ:oT^ 

CO) o 

[0 05 MMt i9^fSLTim©AM/F 

AM/FM3>'1-*aiFCtt, AMBfttAM^^n* 
p 9 h ff-^M L fcfi #*HJB»|BgiiB-iCc <£ o 

feffi&ff il8O'<O3ffitBO08^t?^iBU, ^(D—JjCD 

g2HiiB-i<Z) 5 — ^(DtH^J (ffiffl ; 180' ) *HfB^j£ 

ta^T^»o Hh5c*tam/FM3>m— ^aiF{cj:ti 

[0 05 2 ] H12B, McitAM/FM3>;^^i 
M3>^— 4rilC», H6K:^AM/FM=»>^-^11 
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3, AM/FMn>^-^llCC^ AMR<feA:*rti^ 

o X F M U -If tn-i©ffl***36^ 

U ^co^ta^^:2^KUr 2o©^> ^ ;l/ 10 

^11£-1R^11E-2CCA^U, FMM^HJ&fri^VP 

m#*H«j^£»iiE-3fc: <£ o r asohh^ u , ytm 

bftmmwmt mm<o f m u - ir^oms^m^ t m 
h z mm * &t>&x n a c t % a . 

[0 05 3 ] ^13^, 09(Ctj^TAM/FM^>^-^1 20 

^fiti fc*stft#r f m u - if ni-iS: *r a 0 

5c A*> 5 ft , *> 5 — P D iic-2Cc Xt) 3 nr mrnm 

&^Cca!fflrA*Sti4o *BfflOTStiiC-6CcA*3ti 
fc*fi#*fifcHJKR»iac-5fr 6 Bfcfr 3 ftS«Mfi#Cc 30 

j: o rsttasarr s ajaot, 3£«nseiisi^6 

&^UE-2^A^ U F Mfs-^*i«R# (E) i^-foyh 

ft^co^^st-r-So *ut, ^gfufccne>2^(7)M 

It, 09JC^TAM/ / FM^>^^-^llX^C^r, M 
7&C?STAM/F Mr? ^llD©36«***112-3© 

iie-x^^ii£-2 ± mmmesmruL-i* mm-r^m^ 

[0055] JJtfC. Hi5Ca)aVHi5Cb)*#ML/r, * 50 
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KttfctlT^&^y?^ J* I— >a>l*l8§6c?:, SLTl 

««43^6»ia StlTC^-So S L TlJ&£v AM/FM3 

xjl/bT^ A K-?"? r >f /^flWIS*©**>HSi3^6« 
^5tltC^ c ONU33«, APD^(D3fe^^^-31 

FM«ii»323^6«j«3nrt^. ft*, am/ 

FMn>^-3?H3^FMaiS^323^, W^«HlKl^ 
*TAM/FM:n>^-£:LL FM«ma532©<fe5K:, ± 

tx^*>or^>6o ai5Ca)(c^-r*fi-^en^gio2^ 
m^&atirz>z±ic£-*xm&<Dffl&ift*>. 

WHZ3&^280MHzr»fPTtl«S< . FETi»fiB 
[0 0 5 6] Hl5(b)«^ 'Jf-fXh a >|pI&6<D— 

AWSStiT^So A^Sti^^-^V+Jl'AMRftm-^ 
^iS^6i^2^«3tir, ^jgS65C0#SKA* 

^63<b^^^64««#©5Sffi<5:firffl*iH^ 

So fit, ^HeBffi«64^6a*3n)fc#^tt, ^jr 

[0 0 5 7] liO/^yf^ f-^a>|n|5S6CCj: 
^xmhti&itmte. AM/FMn>/*-*:ilXC£D 

a >HBeWA*«#«:#iE.*ffi»*»fc3*4 c <b 
CCj:oT, $6tCONU3JOFMmiia5323-r^D6^ 

fs^s§2cc (t^tiG s r *s»T»fltr a c t 

&pJ#rc&£o AM/FMa>^-»turftD 
a^*OSE9ibr«, FMU-tf©A*«flKEtlH** 

fc, AM/FM3>^-*ll]{CteUtffl^ri^sa 

^T, ONU33rtCDFMa»a5323t?*C*S*ibr 

fHr*^ 3 FMfflH«53230A*Hift»*|-ffl 
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coo58] ^mimmte. ^^t>^AMt* 
a v zii-c fcE«wfc«M*#* a* t u thmkhbw io 

[0 0 5 9 ] &*5. 015(a)&C^3ISfeff^ry:, S L 
WtDF BU- If 12(0^36^ WILT^»e>m^L, « 

cDfBc^USJKK*, 0l6Ca)ac^0i6Cb)^#MUr|ftHJ 20 

^i6(a)^0i6(b)^, Mtttes Hicwcc^-r 

AM/FM^>^^-^llCO^WiUT<DAM/FlVIri 

#c£>:/n ? ^0^-en-en^bTi^ o 016(a) 

&^016(b)CC^^Sfeff#lte:, AFC (Auto Frequenc 
V Controller: gttStf8KHOBB) 2Q2fc<fcoT*M 
— fSF MfI#©;5fcJSSaR»> 6 * *ffi«*r S C h 

6 «f £ a - - if ii2-io©«JB*«iS 

&2, PD204, FM««a5203iS^AFC202*/M/t:A 30 

i&ftzmmTZo c<om^, pd204©aa*«, ^> 

(PD^^c^^nri.^.ci^) ^ft^ll2-2 
(D— tttt»fr>6BW p— /s*? -f ;l/#20i 

CcJ:oT»WLyt«>e>#^S^cj£DT, FMU-lfm- 
1 (016(a)CD*i£O £>L< ttn-*JVU-1f 1O2-10 (0 

i6(b)CDJS^) (D36H»aK«fi«9Marr«. :tl»»W 
fflrr^&il/TWu FMb-tfnai^L<^n-^ 
;PU-1fH2-io^OffiAK«*^b3-a:S^ffi, £fc 

[0 06 1 ] &*5, *^t>^AM» 
T££ Q ai6Ca)SO + Hl6(b)tC^^||SfiJ|?«tCj:n 

zm^zi&m? s c ± #r * a . 

[0 0 6 2] ^15(a)R^l5Cb)^) 6 1,^3:^16 
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tf, 017, 018, Sia&D^Ofc^AM/FMn:^ 
-^HL,UM,llN,^110cJ:O^C v Si— 014£#J$UT 

^ u^3ftS-^Gasssa* &o«am/f m^>^~ # 

[0 0 6 3 ] COS^CCfe, 04, 06, 07, & 

^b^Ci, ^Lr, *ti6CCS6(cHi5Ca)R^Hl 

^swrtia^tottscisww*^**. 0 
4, 06, 07, Rcfla8cc^rj:^affifflcc>»a:a«#* 

0i5(b)ic^f 7*yf ^xh— >a >IRfcj: r> 

3 £ ^0l6(a)^^016(b)tC^T A F C te&^XjtmW. 
[0 06 4] 

[0 0 6 5 ] s u < 1 nzmomwtcj: 

7 - P „ i^^Ji^CD^ *7 - P L0 £<DttPru/P 
L0 Offl^-8dBJa±, + 8 d B^Ti-T^CD^, fif* 

[0 0 6 6 ] ^/c, »3R3B2IBtt©»KfCj:ti«, 
tfc) *4 2dBJ^i-T*J:9«:P P>l /P lo <cHB[*BaSE 
[0 0 6 7 1 *& % »3»H4E*(D«WK<fctitt, KM 

T?^, FMSM^OX^^h;l/**lffljaffl8B[* 
*-&&Lr^«ttFi^gBKK:'r*ci*Jr**. s 
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«©*> e ar^6*o s f Msmdt^(Dja«K» e> roi* 

[0 06 8] $fc, t»*S3SC«»*3a5-8iB«<D« 
Wcfctitf* fll*B2acjf|t*a4«:E«©»W«:j:o 

[0 06 9 ] *fc % l»3Rffl9E*©«ll!R:<fcna, 

FM«-^©*Ha8R9) 6ffCcj: otMt»t« 
f^Cim^o 20 
[007 0 ] MMOU OSB*©»»K:,fc*i« % 3fc 

fw* h~^3>II|g&*Hta.4©r, ^Jf^h- > 
[0 0 7 1 ] *fc % MP&Hl llB«©«WK:j:tiK, t£ 

a» jihs^r*©* 6 * k hh* &*tw£i&*f 2 c t 

[0 07 2 ] Sfc. ffjfcSl 2—1 7^fg©^(C<fctl 

0, Mi^vg. m*hi itm<Dmw±m®<mm*m 40 

[HB0**ttWI] 

[0 1 ] Hiw^»w^*^i»©3^#eas« 

K©^ftfll^H^0, Hl(b)ttHl(a)*C^rAM/F 
Mri>^-dfll.©F*gSS»JSE^T^t3y^0r&D, 0 
lCO«01Ca)tCm^{Cm^ONU3©F^I©HI^^^ 

H2©tB*<b L/rS6tiS«a- fSFMSHBSfcJ©*'* 50 
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if h^U©— ffl&7??*1grCA 9 < ^2(b)^l(c)5C^TF 

MSiBSS 32ic j: o r — fS L r mm S tx&'<m&* * > * 
;i/AM8Mfcf§^©x^ h^mtsr&^o 

[0 3] H3Ca)R^Bl3(b)K, ^ft-eftBlOOK^r 
*m^gll2-3^A^$tl€>fi^ (FMU— !f#) 
©'W-P FII £JB«»6JR36 (P-^U- 1f3fc) ©^'y 
-P L0 £CDi£P FM /P L0 £, AM/FMn>;^j?ii© 

^©cn R©B8^^-rar* 

[04] *»KCC<t2AM/FMrJ>^-^©ffi©|| 

[0 5] 05Ca)&t>*H5(b)fci:, 04te^T:ff;S^&Si 
<FMU-1f#) ©^*-P FII 
£ n )V u-tf*©^' v - P L o £ ©JfcP F „ /P L o £ , 
mB^SlLB-4©to^ffiTCC^Or^-fg^^F M 
fi#*aWL/*:i*©AMIMfc«#©tlt^2^* (C 

so) &xm&3xmA (ctb) ©ms*i«its*t 

Ht?*0, SSKWAtotfTiSKraa 1 Cb)tC^*TAM 
/FMr3>y^^ii(D#t4^Lri^ 0 

[06 ] *«IB5C<fc-5AM/FM3>^-»©ffi©^ 
JB^«*^*r^P v ^0*C&£ O 

[07 ] *«^K:J:-5AM/FMn>^-af©fl6©* 

[0 8] ##MBIC <fc £ A M/F Mn £©fl&©^ 

[09] **I8©— **W»©^#ea^8K©^(* 

[010] ^9fC^AM/FMn>^^iiK©rtgR 

[011] H9K:^AM/FMn>^-^llK©ft6© 

[012] 09^TAM/FM^>/t-^HK©fficD 

[013] 09JCmTAM/FMn>/^^HK©fl6© 

[014] Hio^Hl35C^-rAM/FMn>/^-*© 
««*«©&«00^6CG)K:*tt4X^^ hiU**J-B 

[015] H15C.0K, *«WK:j:«*«#fisaSffiK 

©fl&€^e»0»**-r ^ ^H, Hl5Cb)«Bfl5(a)CC 

[016] Bl6Ca)R^EIi6Cb)i3:*n*nBll{C^r 
A M/ F M n > £ U©SBWH*jR"J" ^ O ^ ^ 0~C * 

[017] #IMCc<t:««||tlHSK©fl»^«M« 
[018] *^ccj:««*^»©a*^b'l*«* 
[019] *^KJ:*«gas^©tt*^b-WI* 
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